This Program Report contains preliminary information on the nature and availability of strong-motion data recorded by the U.S. Geological Survey (USGS). The StrongMotion Program is operated by the USGS in cooperation with numerou Federal, State, and local agencies and private organizations. Major objective of thi program are to record both strong ground motion and the response of various types of engineered structures during earthquakes, and to disseminate thi s information and data to t11e international earthquake-engineering research and design community.
CONTENTS
During Ja nuary-December 1985, 135 accelerograph records were recovered from the U.S. Geological Survey's (USGS) ational Strong-Motion In strumentation Network. This compares with a yearly average of 235 record for the period 1972 through 1984. Only two events in the U.S. larger than magnitude 5 were recorded; a magnitude 5.3 on January 24 in eastern California (one record), and a magnitude 5.4 on August 4 near Coalinga, California (seven records). A magnitude 4.8 earthquake on October 2 in southern California triggered 13 instruments at 9 stations; a peak horizontal ground acceleration of 0.09 g was recorded at the toe of Lake Mathews Dam.
Twenty-seven accelerograms were recovered from stations in Hawaii during 1985 , recorded primarily during a magnitude 4 .8 event on February 22 and during num erous mal l unidentified earthquakes that occurred throughout the year.
Other significan t numbers of accelerogram were recorded at stations near Bear Valley and Coalinga in central California during smal l (magnitude [3] [4] [5] earthquakes.
SUMMARIES OF SOME 1985 STRONG-MOTION PUBLICATIONS
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Report on Recommended List of Structures for Seismic Instrumentation in San Bernardino County, California
By G. Brad y, M. Celebi, C. Rojahn, W. lwan, G. Hart, G. Pardoen, L. Schoe lkopf R. Has ke ll, K. Topping, E. Safak, and R. Maley
The main objecti ve of any instrum entation program for tructural system i to improve the under tandjng of the 'Inclusion of trong -motion su mm aries is intended as a service to our reade rs and does not imply endo rsement of th ese repons by the U.S. Geological Survey.
Manu script approved for publi cation February 2, 1989. behavior and potential for damage of structures under seismic Ioailing. The acquisition of structural respon e data during earthquakes is essential to confirm and further develop methodologies for analysis and design of earthquake re istant structural systems. This objective can be t be rea lized by electively in trumenting tructural y tern to acq uire trong ground-motion data and the re ponses of structural systems to the strong grou nd motion.
To enhance the effort in structure in. trumentation the USGS recently establi shed an advisory committees program . The adv isory committees arc regional committee compo ed of professional from universities, state, federal , and local government agencies, and private compani . The advisory committees are located in seismically active regions and are requested to develop recommended Ii ts of structures for possible instrumentation . The fir t of the e committees was formed in the San Franci co Bay region .
The USG S-San Bernardino Advisory Committee on Instrumentation of Structures was formed with the following objectives:
• develop a li t of structures in San Bern ard ino County withi n the objecti ves of the USGS structure program , • develop instrum entation priorities for the li st of structures, • coordinate the effort on in strumentation of structures with other programs and organizations, • communicate to the public and private sectors the importance of building instrumentation programs, • extend the program to other region as practicable, ·opti mi ze instrument mruntenance in a coordinated way, and • provide guidance by the development of methodologie related to in trumentation of structures.
This report documents the development of a li st of structures recommended to the USGS for instrumentation. Every effort has been made to incorporate the input of local government offici::U , who have provided the majority of Ll1e data.
Preliminary Report of Investigations of the Central Chile Earthquake of March 3, 1985
Edited by S.T. Algermissen
The March 3, 1985, earthquake is the largest earthquake to strike central Chile since 1906. Preliminary reports of the wide distribution of the damage soon made it apparent that the earthquake was very significant as a geophysical even t and that the scientific and engineering study of this major shock would be of great value in improving our understanding of plate margin earthquakes, the characteristics of strong ground motion, building damage, and geologic effects such as soi l liquefaction and land liding. Accordingly, the decision was made to send a U.S. Geological Survey team and instrumentation to Chile with the fo llowing objectives: (1) aid Chilean seismologists in locating the many aftershocks of the main shocks by providing portable seismographs to supplement the Chilean seismograph network; (2) provide some additional strong-motion seismographs; (3) conduct a study of ground response, and its relation to geological factors and to observed Modified MercaUi intensity; and (4) investigate the geological and engineering (damage) consequences of the earthquake.
The U.S. Geological Survey team made a reconnai ssance investigation of the damage and occupied 12 sites with the GEOS digital seismographs. Over 55 earthquakes were recorded at two or more sites during the study; 12 were recorded at four or more sites and six were recorded at six sites. Preliminary results of the field studies are outlined in this report to show the general nature of the eng ineering and geological studies of the earthquake and the scope of the site response investigations.
Referen ce: U.S. Geological Survey Open-File Report 85-542, 180 p.
Evaluating Earthquake Hazards in the Los Angeles Region-An Earth-Science Perspective
Edited by j.l. Ziony Potentially destructive earthquakes are inevitable in the Los Angeles region of California, but hazards prediction can provide a basis for reducing damage and loss. This volume identifies the principal geological ly controlled earthquake hazards of the region (s urface faulting, strong shaking, ground failure, and tsunam is), summarizes methods for characterizing their extent and severity, and suggests opportunities for their reduction . There are two main approaches to eval uating seis mic behavior and performance of structural systems. One requires a laboratory in which subsystem s, components, or (if the facility is large enough) protOLypes or large-scale models of complete systems are tested under static, quasistatic, or dynamic loading.
Reference
The second approach is to use the natural laboratory of the Earth, by observing and studying damage to structures from earthquakes. By determining why specific designs lack earthquake resistance and then by using extensive laboratory testing of modified designs, significant progress in improved designs can be achieved.
For such design studies a natural laboratory would be a sei mically prone area that offers a variety of structural systems; in optimum test areas, strong ground motions as well as mode rate-level motions would be experienced frequently. Integral to the "natural laboratory" approach i the advance in strumentation of selected structures o that their responses can be recorded during future eart11quakes. Thus it is essential that integrated arrays of instrumentation be planned and installed to assess thoroughly the relation of ground motion that starts at a source and is transmitted through various soils to a substructure and finally to a superstructure. The direction for seismologists and engineers working together is clear: to develop integrated networks which measure the seismic source, the transmittal of ground motion, and the structural response processes.
This report is intended to consider issues that are related to instrumentation-strong-motion arrays, free-field instrumentation near structures, and structural instrumentation schemes. Ultimately the data obtained should reveal the complete phenomena of motion originating at a source and response of a structure at a particular ite.
Reference: U.S. Geological Survey Circular 947, 38 p.
A General Earthquake-Observation System (GEOS)
By R.D. Borcherdt, j.B. Fletcher, E.G. jensen, G.L. Maxwel l, j.R . VanSchaack, R.E. Warrick, E. Cranswick, M.j .
S. johnston, and R. McCiea rn
Microprocessor technology has permitted the developme nt of a General Earthquake-Observation Sy tem (GEOS) u eful for most ei mic application . Central-processingunit contro l, via robust software, of system functions t11at are i olated on hardware module permits field adaptability of the sy tem to a wide variety of active and passive eismic experiments and traightforward modification for incorporation of improvements in technology. Various laboratory te ts and numerou deployments of a set of the ystem in the field have confirmed design goals, including wide linear dynamic range, broad bandwidth , selectable sen or-type, electable channels, selectable record mode, large data capacity, electable time standard. automatic elf-calibration , imple field operation, full capability to adapt the y tem in the field to a wide variety of experiments, low powe.r, portability, and modest co ts. The systems have been deployed for 15 experiments, including: studies of near-source strong motion; high-frequency microearthquakes; crustal structure; down-hole wave propagation; teleseismicity; and earth-tidal strains. Data ets recorded on the GEOS illu trate the importance of broad bandwidth, high re olution, and wide linear dynamic range for future earthquake studies. System design goals for a microcomputer-controlled system with modular oftware and hardware components as implemented on the GEOS are presented.
Reference: Bulletin of the Seismological Society of America, v. 75, no. 6, p. 1783 America, v. 75, no. 6, p. -1825 .
AVAILABILITY OF STRONG-MOTION DATA U.S. Geological Survey Data
Information about strong-motion accelerograph records that have been acquired and archived by the U.S. Much of the information that is available from NSMlN is stored in a databa e that was at one time available by telephone to anyone outside the USGS . The database, formerly named SMIRS. is no longer directly available to outside user due to personnel and funding limitation . but the information i still kept on one of the USGS in-house computers in a newer database named ESM. External inquirie are preferably handled by mail now.
Researchers may still browse through the databa e themselves if they wish , but they must visit the USGS office in Menlo ?ark to do o. Prospective vi itors may wish to review the ESM database User's Guide, which i available on reque t, beforehand. The guide illustrates the kinds of reque t that can be made and the kinds of information that are available in the database.
California Division of Mines and Geology Data
Proce sed strong-motion data from elected earthquakes are available from the California Division of Mines and Geology (CDMG). These data have been prepared by the interim CDMG strong-motion data-processing ystem. This system is composed of a serie of programs that have been developed by the California Institute of Technology, the USGS, and the CDMG, with special empha is on the handling of long-duration film records from multiple-channel central recording instruments.
The data are grouped by pha e: I, uncorrected acceleration ; II, corrected acceleration , velocities, and displacements; and III , response spectra.
Each phase contains three-channel subgroups arranged by station. At present, data from the fo llowing earthquakes, among other , have been processed: The data are available on standard nine-track tapes, along with a microfiche copy of the tape contents. Interested parties should contact the CDMG Office of StrongMotion Studies (OSMS ) (see section below entitled "Data Sources").
The policy of CDMG is to make all trong-motion record data promptly available to the public in a manner consistent with good data management. Requests for copies of records, personal access to record or data files, and copies of data files should be made to the chief, OSMS (addre s 8 in section below entitled "Data Sources"), and should specify the identity and medium of materials to be provided or reviewed. De ired access or delivery dates shou ld be specific. When a request for copies of materials or personal access to files is received, the OSMS staff will provide the requested material or will set up an appoi ntment time for a personal review of files; the requestor will be notified immediately of any ignilicant delay or other problems that prevent meeting his or her request. Charges for copying or other processi ng of materials will be based on the actual cost of producing and delivering the items, and the OSMS will retai n control of the original and master copies of all items.
Foreign Data
Becau e of the long history of close cooperation between the U.S. and the Central and South American strongmotion programs, many of the data from those programs are available from the same sources as the U.S. data. Information about strong-motion data from the Western Hemisphere will be included in tl1e ESM database operated by the USGS.
The USGS does not auempt to obtain first-class cop ic of records from tho e foreign organizations that prepare data reports comparable to those prepared by the USGS . Abstracts of the data reports from such organizations arc presented in this Strong-Motion Program Report cries, and through informal arrangements , copies of the data and records are available.
Worldwide Data
A worldwide collection of strong-motion sei mogram s for dis emi nation to the scientific a nd engineering community is avai lable from World Data Center A for Solid Earth Geophysics, National Geophysical Data Center (NGDC), and U.S. ational Oceanic and Atrno pheric Administration (NOAA). Foreign countries contributing to the strongmotion database include Australia, Italy, Japan, New Zealand , Romania, the U.S.S .R., and Yugoslavia. The USGS has furnished records from its network of cooperative Strong-motion stations, including those in Central and South America.
Copies of strong-motion records are ava il able on 35-mm film, on 70-mm film chips, a paper cop ic , and as digitized data on punched cards or magnetic tape. A li t of most record has been published in World Data Center A Report SE-6, "Catalog of Seismograms and Strong-MOLion Record ." This catalog can be ordered from the NGDC (NOAA) for $3.00 (see section below entitled "Data Source ").
The most significant strong-motion records recorded in the United States and Latin America between 1931 and 1971 have been copied on seven reels of 35-mm film (12X reduction) and on 70-mm film chips (approx. 8X reduction). The film chips are available for $ 1.50 per chip; longer record are continued on additional chip . The 35-mm film copies can be purchased for $30 per reel, and the complete set of reels for $180; there i a minimum charge of SlOper order. Check with the GDC for current price before placing your order.
Au tralia, Japan, and the U.S . have supplied magnetic tapes of digitized data from stations located in the western Pacific Ocean (Japan, Papua New Guinea, and cw Britain). A cries of 400 U. S. strong-motion records (1933- A table listi ng all the digitized strong-motion records available on magnetic tape may be obtained free of charge from NOAA. These records may be purchased either in punched-card format (including all three instrument components) or in tape format.
Address inquiries to NOAA (see next section).
DATA SOURCES
For reports or in fo rmation regarding strong-motion reco rds and data, address inquiries to the appropriate agency listed below: 
(1)
n 'WWVB lime code illegible, or instrument not equipped with a radio receiver; correlation of accelerogram with event may be questionable or identity of event unknown.
'Internal clock lime; accuracy is variable
